The human colon carcinoma cell line Caco-2 was examined for glutathione S-transferase 
The human colon carcinoma cell line Caco-2 was examined for glutathione S-transferase (GST) composition and activity. Freshly seeded cells and cells until 4 [1] [2] [3] [4] .
Recent studies have revealed an increased activity of GST Pi in several tumours as compared with that in its surrounding normal tissue [5] [6] [7] [8] [9] . Since GST is involved in the detoxication of anti-cancer drugs [10, 11] , this increased activity could have a significant contribution to the drug resistance of such tumours [12] [13] [14] .
We recently showed that, in normal human colon mucosa, GST Pi is by far the most abundant isoform present [15] . It was shown previously by Bauer & Wendel [16] and Siegers et al. [17] 
Isolation of cytosolic GSTs
Cells were washed three times with phosphate-buffered saline (PBS) and scraped from the bottom of the culture flask. Cells were diluted 1:5 in 20 mM-Tris/HCl buffer, pH 7.4, containing 0.25 M-sucrose and 1.4 mM-dithiothreitol and were subsequently homogenized in a glass/ Teflon homogenizer [18] . Preparation of 150000 g supernatants and isolation of GSTs was performed as described [15, 18] . Miscellaneous Protein was determined by the method of Lowry et al. [19] , with bovine serum albumin as standard. GST activity with l-chloro-2,4-dinitrobenzene as substrate was determined as described by Habig et al. [20] . SDS/ polyacrylamide-gel electrophoresis and isoelectric focusing was performed by methods described previously [15, 21] . After staining with Coomassie Brilliant Blue, the gels were scanned at 600 nm with a laser densitometer (LKB 2202 Ultrascan; LKB, Bromma, Sweden). Western blotting and subsequent immunodetection with monoclonal antibodies against GST Pi and Mu (W. H. M. Peters, unpublished work) were performed as described previously [22] . RESULTS 
AND DISCUSSION
The protein contents of Caco-2 cells cultured for different periods of time are given in Fig. 1 . At approximately day 16 after being confluent, a steady state is reached between cell renewal and cell death. The specific activity of GST in the 150000g supernatant steadily increased at least until day 32 after confluence ( Fig. 2) (Figs. 3 and 4 ). This protein band on immunoblot gives a positive staining with a monoclonal antibody against GST Pi (Fig. 5) . Thus it can be concluded that this isoform represents GST Pi. As Figs. 3-5 reveal, this isoenzyme is also present in older cells.
GST Pi was quantified, and increasing amounts of this isoform could be observed until day 8 after confluency (Table 1) . When GST Pi expression stabilized (around day 8), expression of class-Alpha GST could be observed (Figs. 3 and 4) . Since total GST activity steadily increases (Fig. 2) , whereas the expression of GST Pi remains constant, this suggests that the relative content of the class-Pi transferases decreases in cells from 8 days and older. This is exactly what is seen in Fig. 6 , where GST isoenzyme distribution is presented. In older cells, expression of class-Alpha enzymes increases, and ultimately these isoforms contribute to about 90 % of the total GST protein.
On immunoblot, with a monoclonal antibody against [15, 18] . In the cells studied here, expression of class-Alpha GSTs coincides with the development of microvilli [23] . Thus, with regard to the GST composition and in agreement with morphological characteristics, Caco-2 cells, although derived from a colon adenocarcinoma, may very much resemble normal small-intestinal epithelial cells [23] . Cells up to 4 days after confluency, however, have the properties of colonocytes. Since these cells can be grown as a monolayer on different types of membranes [23] , they are excellently suited for the study of both the transport and detoxicating properties of the different classes of GSTs. In addition, this cell line may be used to study the expression mechanism of the various class-Alpha transferases.
